
PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 08123032 A 
(43) Date of publication of application: 17.05.96 



(51) int. ci G03F 7/039 

G03F 7/004 
G03F 7/028 
G03F 7/033 
H01L 21/027 



(21) Application number: 07049097 

(22) Date of filing: 14.02.95 

(30) Priority: 02.09.94 JP 06234246 



(71) Applicant: WAKO PURE CHEM IND 

LTDMATSUSHITA ELECTRIC IND 
CO LTD 

(72) Inventor: URANO FUMIYOSHI 

NEGISHI TAKAAKI 
KATSUYAMA AKIKO 
ENDO MASATAKA 



(54) RESIST MATERIAL AND PATTERN FORMING 
METHOD USING IT 

(57) Abstract: 

PURPOSE: To provide a resist material having high 
transmitting property and high sensitivity for far UV 
rays, excellent heat resistance and adhesion property 
with a substrate, so that a pattern of high resolution 
and high accuracy can be obtd. by specifying the 
component in the resist material. 

CONSTITUTION: This resist material contains a polymer 
expressed by the formula, a photosensitive compd. which 
produces acid when exposed to far UV rays of <300nm 
wavelength or KrF excimer laser light, and a solvent 
which can dissolve these compds. In the formula, R 1 is 
a hydrogen atom or methyl group, R 2 , R 3 are 
independently hydrogen atoms, C1-C6 straight-chain, 
branched or cyclic alkyl groups, C1-C6 straight-chain or 
branched-chain haloalkyl groups or phenyl groups, R 4 is 
C1-C10 straight-chain, branched or cyclic alkyl group, 
C1-C6 straight-chain, branched or cyclic haloalkyl 
group, acetyl group, or aralkyl group, and R 5 is a 
hydrogen atom, halogen atom, C1-C6 straight-chain, 



branched or cyclic alkyl group. 
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[ooi4] h«#*Hcffiv\&fts-«t*; 
[l] T^$;ftS#y^-©£j£U^J£UT.±, HR 
*[i] izftx. Rl^TK^M^-T-fey, R 2 ^*mii-7- 
Xttj^^ l ~ 6 ©iO»KX»±4>«?K® 7;i/*^-C* 

mx2b *J , R4^tf8WR l ~10<DBMimx\i'ftmXD7 

;b*;i^£T?*>y, R 5 *vj<:m^^ £*»i~6©iajR 
^xii^-*m©7;i/^;i«. #9ft$t l ~ 6 (DWMRXii. 

S/g, tert-rf h 3f i/^j ;i/4<x;i/^ h dp _>g. -r h^k: 
;i*Xtex^;bg-efc »J , R 4 #08ftiS£ l ~4 ©fig£IK 
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[0021] (a;*, Rijm^zmitmv. ) x-m 
-t&„ #ic-j385£ [13] x°7*£i\&'g&m-m&<D t 

ert-^f N * X^;i/3tfx;b;t3f ^ tert-^ h» 3f 

fh7k Kn tf v-;i/^-^r^& tert-^hdp^;^ 10 

#(D,^T1S*T^IJT-&S„ X, [15] T'^$ 

tt^^yv-^firttgfflg©-^ [1 3] T'^SftSW 
[14] T^ns^yv-ififttf 

[0 0 2 2] -fl^ [14] f^M^;v-ffi 
fl=#;6U{Cttp-Xl±in-t: Kn^rt/X^U'>^^ P- 20 

£LTtt> Mx.fi. p-Xtim-1-;* h^>-l-^^JVX.h 
^i/xf l/x p-xiim-i-^ > i/)V^r^- -3^bx 

1/X p-Xl^l-x h^S/xh^x^b 
X p-Xttn-1-* h3fS/xh3fX*^XX p-X&m-l-* 
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[15] T*ssw : e;v-f&n ^ 
&*rtctt#lx.t£ x-^-xx p-^a;i/x^xx c^, m-x 

tep-^.N/X-^XX o-, m-X&p-;* h^r^f 1/X 
p-n-'T^I/Xf- UX p-iF^i/^f l/X m-X&p-te 
rt-:7*h3rX*?-XX n-Xttp-r-h^t KatT5— ;U 
:*3fX*.^l/X m-X&p-rh^b: h*D77-;W*i/ 
^fl^X m-Xttp-tert-yh^ri/^;b^x;i/^-dpi/^ 40 
fl^X m-Xtip-^x;i/7xy^rt/i^ tert-^;k 

[0 0 2 6] iwb-jbw; [1 6] t^$^=e; 
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* n-y b =*f Xr h 3f XX-f - UX p-Xttm-W V 7 h 3f S/ 
xh^XV^UX P-Xtto-1- (1,1-XWI/Xh* 
X -l-^-^l/Xh^fX^XX p-Xttm-1- (1,1-^ 
^^bxh^X xh3f£/X^XX p-Xtim-1- (2-^7 
n;bxh^pX xh3fX*^XX p-Xtem-1- (2-x^ 

^-l-^^l/Xh^X^XX p-XJ±ni-l-n-^D4< 
^fXrh^X^XX p-Xtim-l-^^lz-l-n-^D/K 
^i/Xh^ri/X-^XV, p-Xttm-l-xhdrt/^D^^ 
X^-UX P-Xtim-I-^ h^fX^h^rX^XX m-X 
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p-i-7-te^;kt3f ^-i-^^;i/x h^xa.5 1 kXRtfz: 
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tftn-s (ao»«xtt4>»K®^tiK:TtiBD o r 9 t- -fuMML zmm> ^>^;nsawe>*i5 (am 

nrjlstrJimOTJWmtLTte, **)\46. x^;i,< [0 10 0] [11] iZfcX. R24^gn*ft 

ft* a&*H& 3^x^^©MftfcTfepj) o x, (ffimx&ftffiRaffitiizTb-si) . ^mHi~5© 

R8T^$tlSAO^>M^&t) f J^^l~5^Na7 7;i/3^i/IilT(l *h=*f$/& xhdfi/g, 7"D 

~io©^D7;i/^f;i/»OAD>f>M^^LT^ 8%. 20 (mmfcXli.#mt<mttizx*j»!) . ifcfc, 

jug, 7^ a^^Pife>ns. acy-tun*. mm 7vm. somtfmfbn 

[0 0 9 5] -JJW [4] fC**T, RlOT'^n-g.^ 

ij[l~5©7;i/=¥;i^ mm®.l~5CD'\07)V3r}im [0 10 1] -«K [1 2] {C#*T, R257?^$tl^ 

©7;i^;i/gi: LTte, x^bft 3l®i~4©7/i/*/i<aSfcLTtt» x^;i/ 

LTte, ^h#2/at xhdp^ T'D^^S. 7> 7;i/*;bSi;bTte, x^;i^ -fa^JV 

~5<DS\a7JHrJim<D;\U>fym3-£LTli., &X. 30 $tv-5g^7ix;bSi;LT^ MJ;i/& ifjl/7i 

JtJlt, 7«;t 3$JtoWfc»f6>ft5. x;HS, tert-T^l/^iX;^ ^D^7aix;i^^ 

[0 0 9 6] -«W [5] ICJS-T, RllT?n%S*v««iR WbftS (fij£<£gtto-, m-Xttp-EO^tlJCTt. 

ISti~5©7;b= 5 r;i^i:bTtt, x^;i/& pi) . R25T-^$tiS77;i/dr;u»i:bTt±, 

7^;bS, *>*;i£&&we>ft* & 7x*f;H#tf(,tis 1 R&xmznz/\u>f 

ftXlt-frffiRaisUMZT*,-*!) . R12t-^$4x^>j^1K LTtt, ^ JUK. 7>yE 393R*^»fe> 

i ~io<E>7;i/df;ngi: LTt±, x^;l«, 7" R27T^$4x.5^Mi~8©>'\'--7;i/^-a7;b 

(mfflt. fimRXizmkoytttiizx ^) . Ri2^ A-7;i/^p^^;i^fe y\'-7;b^-n^j/ 

2ti2>§mmi~5o>T)i^3rism£LXte. ^h=^i/ 40 ^•-7;i/^-D-^7'^;b& A-y ;i*D7t7?-fr 

& xh^r^ ^DJjf^ri/s, y~b*zs& ^.y^ji mimifibnz mmvtxte&fflRoitotuzx*)*!) . 

**ismim\ft>i(\z> (^m^x\t^mk<Disstnzx^) x. RWxm2ft%mmi~8<DT)]/*r;vmtLx 

nj) . R 12 X'm£4x2>7 ; ?)\s3cJ\>m£LXl$. idu x^;b& ^ntr;bS, y^i/g, 

>i>VbS, 7i*f^S. ^ix^atr^bS, ^;bft ^7"^;uS, ^-^^b*. yx;u 

im\?^ftz> a X. R^x^^;\u ffymi-thx T=fonj) „ 

tt. %3R. ^> 7>y^, 3 9*W«*Jfe.*iS. [0 10 2] *W!l3t^^T«^^e>ns»*lx^^l»84SR^ 

[0 0 9 7] [7] \zmx. Rl4 Rl5&?>*Rl6 09JU«:«f«:4ltf6^ [2] T^Sns-ffc^fti: 

T'7n$nf)^\ny>^tbT^ yv LXI&. Mz-lii-i/ta^Z-i/jvxjvfr-jv-i- (i,i- 

% 3^^*^fe>tv5. 50 ^^^;i/x-^;i/x;i/^x;b) i?7^^>, tfx (1,1- 



yx;b^. xs/;uai*we>n« 
(mm. ftmtxiimftownizx**!) . 



x^;i/& ^DtiVi/ft 7"^;bS, ^ 
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VH-frxfrfrTJMIs—M i?7V*$>, tTT. (1-* 
!_ y 7 »/_ !_ ,> ^ p /\ ^ i/)ix)lfc - ;i/-3, 3- 

7# >-2-^->, i-^7i/-i-^^;i/^;i/^-;i/-4-7 

:lx;1/7"#>-2-;*X 1-V7V-1- (l.l-^^bx 

^;ux;i/^^;b) -3,3-^f;i/-2-^;x 1-7-fe 
(l-^^rL^;i/^.;L-7^-;i/) V7\T*9y*tf 

[0 10 3] HBW C3] T'^StlS-ffc^&i: L 

#X 1-^7^-1- (p-h;i/X>;*ji,*x;i/) -3,3-s;" 

S?7 i/?a^i/;i/;*ji/*— ;i/-p-h;b 

[0 10 4] Sfefc. -fl££ [5] •ffiRSJtSI'b^tti: L 
Ttt* WZ-ttl-p- h;i/x>x;b*x;i,-i-i/# n'vSf i/ 
MbMt=-JUi?7 % J**y* 1-^7^-1- (p-h;i/x> 
x;i/jfcx;i/) -3,3-^^^;1/^>-2-pT>, \-*J7"J 

X l-S?7i/-l- (p- h;bx>x;b^x;b) -3-*^;b 

7* >-2-^>^we>*v-s>. 

[0 10 5] Jg&C*fc, -UK [6] T-^Jl&'fbltr^) 
£LTte. M^.«l,2,3-hU^ (hDXActD**^;* 
'O-tfX 1,2,3- hl>X (2,2,2- hU 
■7;b>rpx^>x;i/3i-v-;b^-^i/) 1,2,3-h 
Dx (2-^a;bx^>x;b*;x;i/7}-^ri/) /<:/i?x l, 
2,3- h l> x (p- h V 7)Wa* J-)VKyifyxj\sfr—)\s 
jt^y) 'O-tfx 1,2,3- hUx (^hn^>t'>x 

)\,fc-)U**y) "<>1fX 1,2,3- hD* (2,3,4,5,6- 

1,2,3- hi)* (p-7;i/^-a^<>-e>x;i/^x;i/7f-^fi/) 
'Oi-fX 1,2,3-h'J* (*#>x;b*x;i/;t#S/) /sC 
>i?x 1,2,4- hi)* (p-hV7fr*u*7-)V**yK 
yVy^jiTis-fytty) Kyify. 1,2,4- hD* (2, 
2,2- h u 7;woi^ yxfrfr-jitty) ^xtfx 

1.3.5- hi)* (^^y^jv^-M^-y) 'O-tfx 1, 
3,5- hl>x (hU-7;i/^-a^^>7.;i/*;x;b^-^rS/) ^ 
>ifx 1,3,5- hDx (2,2,2-MJ7MDx^>x;b 
jjx-;i*j-3f»» ^>ifx 1,3,5- hD* (p--hO'<> 
ify^jv^-jv^i/) 'O-tfx i,3,5-hl>x (2,3, 

4.5.6- ^>^-7;i/^a^>if>*;i/^x;b^-^ri/) Ky 
tfX 1,3,5- hi)* (p-7)\,tf£l'<y-\£yz.)lTfr—)\,* 
*y) 'O-tfx 1,3,5- hi)* (2-^D;i/x^>*;b/j> 
-)b**y) KyHymim\ft>frZ>o 

[0 10 6] [9] -^Stis-fb^ftii L 

M;Ui2,3,4-hl>;* (^^>*;b^x;b^-^f» 
^>';7x;x 2,3,4-hDx (M 
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;i/7}w;i/;}-3fi/) Ky-Jy^jy v 2,3,4- hUx (2-^ 
D;bx^>7.;i//ixx;i/^-^i/) Ky^Jy^jy, 2,3,4- 

hl>x (p-KU7;i/^-o^^;L/^>-tf>*;b*;x;i/jj-^r 
i/) <yV7=.jy. 2,3,4- hU 7. (s>--haKyMy 
ZJlft—)\,7t*y) Ky-Jy^jy y 2,3,4- h'J 7. (p- 

h } J7^a^ h*ry<y-\fy7,)vfrs—}\/7t-*-i/) Ky 
^i;x 2,3,4- hu 7. (p-7)i>Jtu<yMy7.)\,-fc 

-Jl**y) 7th7x;x 2,3,4- hi)* (2,3,4,5, 

6-K.y^7;i^nKyMy7,jv^—M^-y) 7-feh? 
10 i;x 2,3,4- hU* (2-xhn^>-tf>*;i/*x;i/pf 
3fi>) 7i2h*xy>, 2,3,4-hUX (2,5-y 
yHyXJlft-)],***/) 712 h 7^ y X 2,3,4- h U 
X (2,3,4- hU^D;b^<>-fe*>x;i/^x;b^^r^) 7-fe 
h7i;>, 2,2' ,4,4'-fh7 (* # >*;b*x;b^-df 
f» KyW^jy. 2,2' ,4,4' ~rh^ (2,2,2-hU7 
jv^u^yxjVTis—jv^^y) Kyyy^jy, 2, 
2' ,4,4'-fh7 (2-v rum* yx)vtfs=.;v*3cy) k 

>V7i;x 2,2' ,4,4* -fh7 (2,5-i>^D;b^>1f 
>*;i/4v-;i/^-^S/) /<>>;7i;x 2,2' ,4,4'-f-h 
20 5 (2,4,6- bV t^frsiy-gyxjifc-jiTi-iri/) Ky 

^i^, 2,2' ,4,4'-^ h5 (rh'j7MD^f;i/ 

[0 10 7] -eLT> -«W [1 2] -ejRSflSflte* 
^LT, Mx.«hU7aix;b*;b^-r7A • h'J*;i/^ 
n*$yx)\sj%%- h, h'J7ix;i/x;i/dx-i7Zv /\° 
-*;i/3f-a^^^>*;i/^t-- h, ^7i-;i/-p-h'j 
• y\*-7;b?t-a^-^^>*;i/^^.- h, 
h'Jx (p-h'J;b) x;i/*;x^A • y\---7;i/^-a^-^^ 

30 >*;b/^^-h, hUX (p-^D^'O-fe*^) *;U3}xX 

-7A • hU-7;i/*D^^>x;i/^- h. hDx (p-h 
U;b) • h'J*;i/Pl-n^^>x;i/d-x^,- 

h^ y^f ;i/7i-;bxM-7A • hVyjisJ-n** 
>*;b/fv*-h, ^^;bh'J;b*;i/*;x>i;A • hU* 
;b^-a^^>*;i/7js^- h, ^^bh U;b*;i/Jhxi7 
A • n-7)\,-*uHrv z yx)i>7is%- h, h D 7x3 
x;b^x>j7A • p-h;i/x>x;b/fv^- h, h U 7i-il/ 
x;i/^->7A • *#yz.j\,fc%- h, h'J*ix;b*;i/ 
*-7A • n-7*#>x;i/;fc*- h, h 'J *ix;i/*;i/^v 

40 -7A-n-*7^>^bt4-K hU7acx;b*;b^ 
x>7A • 1-7^*^ \yy7.)\^its%- h, hU7i-^l/ 
d-w^A • 2-±7% \/yy.)\,iSs%- h, h U7i-W 
^ri^A • 10-^j>7 7-*;i/^*- h. h'J7i- 
;i/*;i/^-s- <5A • n;i//<>-fe*>*;i//^^- h, 

y7i-;bh'j;i/7v;i/*-7A • i,3,4-h'J^D;u/<> 
h, ^^;i/hu;i/*;b^x<7A - p-h 
;bx>;ubifc*- h, i?7x_;vh »J;i/*;i/4vx>7A • 
2,5-i;^ D;i//<>-i?>x;i/d-N^- h^7b*^tf e>4x^7b^ 
ti^tcps^ $ n& ti^ 0 ^ t \tS o * T- fcfc ^„ 

50 [0 10 8] *«Wffll/s;* h«f4a>»ibi^hL 
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Ttt, [l] T^^ti-S/KUv-i:, -flfcft 

[2] TwSllSISM [3] TSS3ft6» 

ism [5] T'^^tiss?^^ 
[6] T^snsBBS^B. -«k [9] Tsanst 
^fcSU&tf-flM [12] -ea«an«m£fi^e>A« 

* L V LT fit. 248 . 4 nffl#ifiODJt2BSt£^»T' 1/ 

ssmimw XttW8t*ft£.?&-flB&. [3] 

n&mm&L [5] T'^stis^^ -# 

* [6] T^S*16««^W. -JiSS; [9] T?a*S*l& 

KBSXi. stf-isss [12] -^s*i*iws^jfii^e» 
yatwifc i mxtammLMt zm&exm 
m+ * z. t -ywfflffl&mmm&vxitiuBii 

[0 10 9] »C#*L<tt. -ffisS [2] TjRStlS 
HSffiailiieU:*:, HBK [3] T-mZtiZmftQi 
ffl. -ft* [9] [1 

2] "ezRsn*i8«^w*e>as»«i: y juiitifc 1 aw 

[oiio] i& m^^^^mxmubxmm- 
«w [i 2] •ejSsnsB^^ii&^ffliTttffl'rs* 

1=T. Delay Time<&j^&£WTA*-:y^;F&&5l£ 

£anHfc*aMu*&. [12] t* 

tffe&tf. fl&UMttA [1] Tf^atifisKUv-tf© 
[1 5] T?S%a*l<5 : E>'V-Jilffi©Jti*S:*ittDS 

[0 111] 2«^©fi»8^8:ttjgLfc^©l»l 

/bjWWWBfe JEoDelay TimeCDiraHt»SS*-tt-r 

[2] T?wsn*BBS^6Ri ioomhmc** lt-jbw; 

[3] -PwS4x*SS84*9. HBW [5] XBZft&m 

m&k [6] Ta%an«iWfi^9. 

[9] T»3*l*l»8£afflXUHfta [12] 

zmft&frte 1 ~7oaaak #*L<ttio~5osaaw< 

[0112] lift. ±K*^t«SHWfi^We«W>B08 

Stfv^i^ba- K— £A|& (^n^co^-'i'Am© 
Ri-f;fr>ilLT«U PF 6 - AsF 6 -. BFf^W 
*>*V3o ) fttfhV* (hU^DD^^b) -8-HU7 

y>/ h y x* y -jut $ Xfttfft&tiT v**tf 

3»tic«fcy«ftLfeii (Jin^S?) tfismx* 
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fey, j/3»»ttic*A/ev\sJwcjaHLT, B3fettic 
i/s>* tm&Mfrbw&btz. y, 7 § ym>im&(m 

3WB*t&»C«V\ A?*->JKfifcT?ffleSy (T-shape) 

>»\*^->^-^&ft^t<»Lfcy, 

RfjK^fCiRgBWb Lfc y , ^ < jn°* - >jWE&*as#fcv \ 
[0 113] *f8^T*M^6>4lS^PJi:LT^ tf'Jv 

tflftWCTfcAvvtfc it»fctfiRBH4*«A»-e, J.0220 
~400 nn#£Ki^«:;&Lfclf y$?3; U<MV* 

^;bx— x^Tir^- k ^Ptfb>yur3-;i/^yx 
^;i/x— ?;i/7-fe^- k JUSfc^Jk ILgfx^jk 
^-xhdfXxf^k tf;bkT>^^;K tT;i/bf>SEx 
^Jk 3-^ h^r^'/Otr^-^^^k 3-;* h^f X/D 
20 ^>ilf;k N-^f;i/-2-^DVK>, S/^O'Ndf 
t^X ^fMfMhX 2-/\^;>, 1,4-^ 

x S^x^-i^yy =3-;u=ey^^;ux— r-;k 

[0 114] h*j#3H±. aSBui2CD3fi5c 

30 l/-2-fh5DX 2-i/'7 l /-l-rh7DX 9-£/TV* 
-10-7xt>hDX 9- (2-* hdpi'Xhdri/) 
7>h^irX (2-xh^«>ih^fi/) ^^ ;bT> ^^ 
•teX BPlft 9-7>h5-fe>^^;k -/ahf^->^ 9- 

%»=tr*)5^tBT'fes. mz$.fcmi$z(Djmx'®mz 
u ( tr u y ^ y ^-;b) , ^ y 

40 \ft>nz, ] . nnsen 7*jm&x&M y 
$ mbsh?7*m yz)i>m f jyu 

[0115] #.ffl9uz&zisV7. wmzm^xj-w- 
yBf&kftoizi*. MA.imT<nja<fiz.\i&\,\ 

¥®ftS®±lCff^ 0.5~2.0MmmS^^5«ke>JC 
50 ^ (3m<D±M£lsZH^2>Wr$;lZ& 0.1~0.5ittm 
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mm) U ZLtl$r^--y>cf J T'70~130X:, 10~30# 
|ft mL<l$*v h^b- h±T'70~130r;, 1~2# 

* -rs. a i$©a* -> ^mmtzt- 

nmJ^T©^^*^* 1 ~100raJ/cm2g|gi: 
■McfE&fbfc^ jfcy h^U- h±T'70~ 150*0, 1~ 
2#W'<-*-r*. IStC. 0.1~5%fh7^f;b7> 
^x£AfcKD^>K (TMAH) *?g?£^©W££/B 
K 0.5~3£gflt (dip) & ^K;i/ (puddle) 
& ^U- (spray) ^©SffilC «fc »J JBfc-ttlt*. 10 

[0116] ^mBzm^)^-tmnmit<DViy 

IZft LrWm&M\t 1 ~30Mfigp, L < lil ~20fi 

00—2000SA »*L<« 150~1000fi4^W6*V 20 
(0 117] JJBLfcjPS^a/^-^JB^ttK: 

<, a«o.oi~2o%<z>i6H^e>aRsn*. x, 

Ux^y-;i/T5>^©^*S7^>m WttfNaOH, KO 

[0 118] #f&J8K{&53KUv-tiU ±gBL&fcl<- 30 
W[13] T^SttS'SflBS&^-rSHKsS [14] 

*«W»C«*jKUv-tt. [16] T'^£*l-5fc 

*M4&^U K^>fx»;^>^«a&*U loiSt 40 
ti. -JKjS [15] X°7lk2ftZ>=EJ-?-m&$:'SA,T*}& 
T^^-^^v-^>?:lnj±U V^Uxyy-r^fe 

[0 119] ft, -jHsft [l 5] TJasSfta^v-Jji 
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tert-7" h 3f S/^l/sKx^;*:* tert-7' K 3f 

vv&tf, *«wtc»Ttt-«w: Ci3] x^n&tm 

aSfc^-rs-HW [1 5] T^StlS^yT-ffiffl^ 

[0 12 0] f& #F»gsp6-194842#^ (EPC4W»|f«F 
H 0588544#) T*3iffi©^,>V-iji&^kJ&£7KiJv- 

ftoT, ±K^flWK:8BIRS*ifeU^hilfl«i* 

y) ^(3§ailcx>y^>i^tcx^A**!E¥an.5i: 

[0 12 1] *«WK:«&3a©=tyv-^i 
fi^e>«S3K'J v- £#^lc^£^©$g&£&li: & 

m£&^x^tz.m*<Dmm.&%:M&:u w&frvmi* 

bmw<DM%£.m£Lx-m£ [2] x-^n^^m 
&Mt. [3] X'TjkznzMftZLM 
[9] X'Bznz>mm£.mxiz--fmz [12] xBzn 

[0122] ^m<DW7. b*m\m$m%. k r f 

xdp 2/V U— !f 3W*©m»k: J: -5/^ - >JgldttC«l 

*»W© htmJifb^lttM^ffl 5:*iJffl LTigggft 
S©5S^^ Kr Fx^ri/vl/— tf3t i^^m^F 

[0 123] 

[ft ffl] *^©^^{covNT^^JT'Ui^-r-S)i:, 
ft-f, Kr FUfy?!/- »f^ jt^^T'^^n 
feaPfittmtfTSa^ 1 , 3S2, ^3, ^4XK5t- 
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[0 124] * 

®-|-i;|-<=>-rr <H>- S0 - -|sr=<=> 

10 12 5] * * K2 ] 

^ O CH, hr — 0 CHj 

CHrf^V S-C-C-C-CH, CH.-/>CH &-6-CH, 

8 S«8 £h, h* o ^ so, h 6h, 
[0 12 6] * * W3] 

[5*3 ] 

CF 3 SO, O^OSO, CF, hv 

' , S0..0-Q-C-CH. > 

6 - H, 0 

HO yOSO, CF S 
CF, SO. HtCF, SO, O-Q-C-CH, 



C F j 



[0 12 7] ft ft K4] 



[3^4 ) 



OSO. CFj OSOr CF, 

i ^OSO, CF, hr ,J\/ )H 



IJ CF, S0 3 H + 

i H * ^ ! 

OSO: CF, OSO, CF, 

[0 12 8] ♦ ♦ W5] 

CHrQ-S e • C. F.tSO, 6 *C. F„SO, H 

[0129] »3fcrgfC«5V NTAD^Oa-r § £ TIB* 6 * t4ot, 9Hk®|M. ^«(C^m LT < So 
©SjCJCftoT*WBC«SsKU^ , -«)4«e<0'&|Ba [0 13 0] 

(5£6T'«, 1-xh^fJ/xhdpi/iltLT^Jat. ) tfgfc 40 K6] 
fed; »J ffcWfifK & SWT*iftlSi: * U . 7;b* "J isj^-ft * 

- (CH-CH, ) n- -(CH-CH.)n- 
1 119 (^1 



+ nCH, CHO+nC, H s OH + H» 



OCH-CH, H, 0 OH 
OCH«-CH, 



[0131] ws. %mMwmtfm$iL&\,^ mm tt^bcaswr'/g^fc^ 
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[0132] jstTKiaisgw. KGtM m^mz&iwm 

«#B§¥4-210960#^$g OKBH^ttflS 5,216, 135-5PJKffl 
*) ;#Bfl¥4-211258#^fg C#BH$BWe 5,350, 660-& 
HSU* ; EPG&IWBSWg 0,440,374#) ; #M¥5-24968 
2^fg (EPC^Bg^fFII 0,520,642-f-) ; Y.Endo^, Ch 
era. Pharm. Bull. ,29(12)#, 3753K (1981*P) ; M.Des 
bois ^, Bull. Chim. Soc. France, 1974#, 1956HX 
ttC.D.Beard^, J. Org. Chem. ,38#T3673H (1973 

m ; fficm, umtmm, m\v>m, mm ci9B6 

[0 13 3] 

Wi&mi jK'J (p-l-ih^S/xh^S/^f U>/p-t 

(l)p-tert-'/h^rS/^.5 : -U'> lOOg (0.567^;i0 £p 
-t^SlXJ-lsy 3.54g (0.03^1/) tC2,2'-T^/tf^ 
(2-*^;i/^d fcT;* &«flnLTl ,4-**:** 

^JH^T, 80X;T*6B#R3«£i5/S;*-frfc. K 
ftfo&ftfflk* -J^K^WL 5000ml tfJ tc£A L 

t, s*fs-&fc Q «ru£&ansu **;-Mm* m± 

U V-Op-tert-^ h * i/X?- U>#fii:p-^ f-Jbtt 

S*¥*&3«tt*5» 20000T*&ofc. 

[0 134] (2)±fa(l)T*»fejK'J (p-tert-?># 
e/X^ L l^>/p-^^;i/X^U'» 70g$:l,4-^dp-y- 
>K3&j»L»£B! I00ml$:/JP^T70~80-CT'4 Bftfflfflf 
iRfSS-frfc. TfrfcPgt fi/SWfe* 5000ml (ptC&A, H 

#rtt£&aB& *8t «ek»ltjku (p- 

t Kn* u>/p-^f ;wf u» 47.6g£S 
[0 13 5] (3)±fB(2)T'#fc^'J HKD*^ 

^vy/p-^)V7.^-vy) I5.0gi:n:^;i/fcr-;bx 
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U S»T*24«f|BH«i¥iRja:S"l*fc. 7K 5000ral 

jKU (p-l-xh^i/xhdpi/x^l/^/p-t h*a^i/x 

l/yMZamMtm&WKmi&bitoaS : 60 : 5T' 
&ofc„ 3*¥*&^?**& 20000 (GPC&: *?UX^ 

io u>tm) . 

[0 13 6]«BiH2 jUV (p-l-xh^S/xh^ri/x 
fi/>/rtKD+>>xfl/>/^i/» 
( 1 )p-tert-7" h^rS/^-f- U> 81 . 1 g (0.46^yl/) 1 7. 

=f-\sy 4.6g (o.04^;i/) £fl§vvcS8i«i©(i)fcH 

«K LTfi^5&2fctff*8BaLTiKy (p-tert-:/ h 3f 
f»fc. »S>*vfesKy V-©p-tert-^ h dpi/X^ 1 

{at^i/>#ia©fiifiafct^ttiHNMinRi^e>*5j92: 8 

T'&ofco fi*¥*&4}^f**& 20000 (GPC&: 

20 ruymm) d 

[0 13 7] (2)±gB(l)T'#fcd<y (p-tert-^hA 1 
i/X^U>/X^U» 7OgS:ffi^TiSg^!ll0(2) 

[0 13 8] (3)±|B(2)T-#fcjKU HFD^>X 
isy/x?- uy) 15.0 g i: kfx;i/x^;i/x— t-)\> 3. 

2 g $:sv ^rmtm i<D{z)t mmz LTjxfoMxm 

30 mLTiKV (p-l-xh^rfyxh^i/x^lx^/p-ti KD 
^rt/X^l/>/^l/» M.lg&e^^fiiiLT 
^fiitL^df'JV-Op-l-Xhdpi.xhdri/X^^ 

*WUt^*lHWII«te^6*^:60: 8T'*ofe. MM 
m%frl-m%) 20000 (GPCS^'JXf U>Si) . 

[0 13 9] Wtmz /KU (p-1-xh^p^xh^^ 
^b-^/p-t: KD^ri/^L/>/p-tert-yhdrS>X^ 

( 1 )p-tert-7*h^i/X^ l/> 17.6gtC«j|^*©2,2' - 
40 TV^X (2-^fjl/^n^>|j(f;b) &^0&DUTis 
a-yDAV-;^ ^^.SftT. 80TCT'6^S-^Hf5 
Sitfeo SfSm&^P^ ^^^-;b7jc?@M lOOOraltf 

», WEStllkhXiRV (p-tert-^"h=>rS/X^U» 1 
6.7g$:efe*0* B B a i:LT#fe„ fi*3p4&5^f*ft 2000 
o (gpc?S: XVx^uyw® . 

[0 14 0] (2)±iB(l)T*#£jKU (p-tert-^h^p 
i/x^ b» 15. Og £iso-:/n aV -A/KMMLWtt 
^ 15ral$:iD^T70~80 , CT'4^^fSf&$-B:fe„ ft 
50 m fifSISS:* lOOOralcflCftA. fiflfU «ffflA$: 
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awt. ykm, wbewsbltjku (p-t bu^y^yy is^yy%&tr*b*yz?yym&.(DMm:tmte 

/p-tert-7>^X^U» 9.6g£Bfil05ftfifcb ^HNMR^ <=>5j^j88 : 12T?<feo£„ 

T»fc. f»e»tifcjKUv-®p-t: Kn*S/^i/>J|Ma [0 14 5] (3)±iB(2)T**§fc*K'J (p-t Kn*S/* 

i:p-tert-^hdpi/^^U>#fe©TO:^{ilHNMR}i ^ U>/p-;* l/» 15.2g ^fcfx^x^b 

Mfrt>$39 : lt'^ofe. x— 2.9g$rfflV^^IMl©(3)i:|HI^CLT^ 

[0 14 1] (3)±§B(2)T*#fcjKD (p-fcKD^i/^ J&R.Zf&Smtfiit\ tfV (p-l-x h^>x h^^^- 

^U>/>tert-:/l>3PS/;*3^>) 15.7«;&tfx?-;b l/>/p- 1: Kn* U>/p-* h^ri/X^ U» 1 

U itUcftBSEfteop- h;i/x>^M^t'J -x b^yx? l/y&®.£p-t bu^-y^ U>*ffift. 

ttfcflttou SfflT24BSISH^¥iRjCS*fc. tK io b*yx?i;y&&<Dffimm& l mmmfefrb 

3000mltpK&A, ii*fa-tt» 9rfflA&tt& « »Sj30 : 58 : 12T*ofc. 4*^^*^ 20000 (GP 

b'u^-y^uyy'v-x.eTi-zrv^y^vy) i6.o [o l 4 6] §£§#16 #y (p-i-/<>j»^i/-i- 

g feBfe^lii: LT*#£„ If^tvfejKU v-©p-l-x *-^;Ux h^S/^ U>/p-t KD^r^f - l/>/p-te 

ffi^p-tert— ^hdrS/^^ l/>#fi®flft*tt*B:lfflm ( 1 )$Si$|3 ©( 1 mtfctf'J (p-tert--7b*i/X* 

RjM3fe**e>*&3 : 6 : l&ofc. S*¥#tfH*ft) 2000 U» 15.0 g fcl, 4-S>*-*-»->tCjgiPL«tSai 20ml £ 

0 (GPCSj:sKU*^l/>«p) . *DAT70~80-CT'4^r«#aS$-y:fc„ tt*p& Sffi 

[0 14 2] S6&094 Jjf'J (p-1-* h=^>-l-*?- lOOOraltfnc&A, WrS-fr. ffttA&ttft * 
;Hh^i/lfUVl^k Kd=^>;*^U>/p-tert- 20 gfc, «E*9il,TJiKy (p-fc KO*S/*?- U>/p-tert 

^h+^fl/» 9.4g&Bft»5fcftfcLT»fc. 

*Bfi«l3©(2)T?»fcsKy (p-fc KD^f^X^b>/p- « e>tlfe>KU V-(Op-t Ka^S/**- U>#&£p-tert 

tert-yh^ri/X^b^) 15.7gi:2-* h#S/-l-yn -^h^^X^U^eo^^Jrb^ttlHNMRM^^ 

s<y 3.2g&-^h5b: Kn75> 120mHCjgfl?U 3*1 5 : 5T'$»ot. 

lC«BKSffl**^fc«S:«*PU ^716HtfStt$K [0 14 7] (2)±|a(l)T'#^3ifU (p-tKam 

jssitfc. sj&gt * 5000ml cpic&A. h#t3-b\ «f 7-uy/p-tert--7b*yx?-uy) 15Agtl-^<yy' 

tttAsara. 7.k??k 'ss.^m\^x^) (p-i-*b*y- Mt^*/-\--fw^ 5.9g&^xa^M4 tragic 

l-^5=-;i/Xh^ri/^^u>/p-t: PUtr-y^Uy/ p LTSiSXlMfeftBaSr^v jKU (p-l-^>i»p*-dpi/ 

-X^vt-rfb^-y^yy) 14.7g&Bfi»*fifcLT -l-^^;i/Xh^S/x^b>/p-t: Kn^rS/^U>/ 
#e>tlfe;K'Jv-©p-l-* b^y-l-^JVaLb 30 p-tert-^S^i/X^l/^) 13.4g«:Bfi*&5N&i:bT 

^■y^iyymLHv-^ Ka^fS/^5 1 u>JWflafctFp-te #e>tifcjj<uv-cDp-i-^>i;;i,5r^^^u> 

3 : 6 : lTf&ofe. S*¥±^^*^ 20000 (GPC ^U>J^®fl||3Ut*ttlHNMI^^6*&3 : 6 : 1 

#vx?\sywm) . rfeofc. mmsm&*mm 20000 (gpc&: jkux 

[0 1 4 3] ®Sg#|5 zK'J (p-l-xh^pi/x h dp . 

^l^>/p-t: bu^-y^yy/p-^ h^f*/^i/» [0 1 4 8] iSi#|7 iKU (p-1-* h^i/xhm 

(l)p-tert-yh^r^^-U> 77.6g (0.44^) ilp- 

^h*i/^U>8.1g (0.06^b) &fflVxTlSi0!ll (Dp-tert-yhdr^X^U^ 83.7g (0.475 t 
©(DiUBl^CLTfi-^SfS^O^taaSr^VV dOJ 40 p-^D^X^b^ 3.5 g (0.025^) ^M^^TSSg^J 

(p-tert-^hdri/^^lx>/p-^ h^^^i^^) 7 1 ©( 1 ) fcll^bTa^MfSSO^iffiSLTJK'J (p- 

7.1g5:0^a H BillT#fe. e>4%fe5tf'Jv-©p-t tert-^h4rS>X^lx>/p-^a;b>!.^^>) 75.9g$: 

ert-^h^i/X^b>#fi[i:p-^ hdr£/^l/>#{ft0 afi»*ftfcLT»fc. ffe.*lfcsKy V-CDp-tert-^ 

«gRJttt^lilHNMR?jfi|^^ e>,%88 : 12T'feofc. fi»ip*& h dr^X^ l/>#fii:p-^ a;i/X^ ^>#&CiD^J:b^ 

^ft^ 20000 (GPCS: 3tf U . ttlHNMRSS^^e>*«j95 : 5T*feofe„ fi*¥±^^ft^ 

[0144] ( 2 ) ±|B( 1 ) T'»fe*f U (p-tert-^ h dp 22000 (G P Cffi : U X* . 

i/^^U>/p-^ h^S/X^b» 68.5g$:ffiV>TM [0 1 4 9] ( 2)±IB( 1 )T'f#fed<'J (p-tert-^ 

^Ji^(2)^|ii^cLT)5^tJW31bT^U (p- y^ isy/p-z wix? vy) s\.Qg*m^T%m. 

^Yu^y^vy/v-^Y^y^yy) 43.9g£ micn^^^xm^smm.^^ (p- 
LT*#£„ t#e.nfe*fUv-©p-t Kadp 50 t: Yu^y^isy/p-vufr^yy) 36.0g$:a 
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R?NJ^ £^95 : 5T'feofc„ 
[0 15 0] (3)±§E(2)T'#fc/}<y (p-fcKP*^ 

^u>/p-^d;u^u>) i5.ig^tr_ ;i/^-^;i/x 

— 2.9gS:ffl^T||®gf!|l(D(3)^|lI^CLTHPS: 

>/p-t Kndp^^u^/p-^o;!/^^^) 14.1 
g&efe^* a li:LT^fe„ #«b*i£;tfUv-©p-i-* 

®J&U*p-? n;bx-^ vy^<Dm^cm\^mmm^ 

hmt> : 60 : 5t-feofe„ 22000 (G 

PC&: /K'jAfl/^) 0 

[0 15 1] §£g0)j8 *f»J (p-l-xhdfi/xN^x 
(l)p-7tf;i/^^fl/> 32.4g£ffi<,vtg®t0!l 

3 <z>( i ) ^ Ri^tc \sTm^KfajkvtmmLTi$v (p- 

T-t2^;b7i-=¥'» 30.og&afe^*^i:LT 

ff^o mm&imi-mfc) 15000 (GPc&rtfu^u 

[0 15 2] (2)±ga(l)-e#fc*V (p-7-fe^;b^ 
fcfam&k 1000ml cptCSAU IWfS-fr, #T 

Si: LTfffco »e>tlfc3KU T-®p-t KB*2/^ U 

HMR»fe*»e>J»9 : ltl.o£, 

[0 15 3] (3)±E(2)T»fc*U (p-tKD^ 
^U^/p-T-fe^l/^i/X^b^) 9.5g&tfx-^;i/ 
fcfx;bx— 5^;b 2.2 g £M^T$Sg0!] 3 0(3 ) £HflHc 

/p-t KP^r^X-^U^/p-T-fe^l/^-^r^X^b^) 
9.9g fcae»5fiffifc UT#fc. fflbftfcjffy v-©p-l 
-xh^p2/xh^i/x^l/>*<4fcp-fc Kn !✓ 

iHNMRifl'J^:^ ^>i?^j35 : 55 : lOT'&ofc. ff^M^f 
m 17500 (GPCS: sKU^U>«W0 . 

[0 1 54] |St^9 jtfU (p-l-xh^ri/xhdpS/X 
^b>/p-fc KP=¥2/X^U>/p-^h^tl KPtT^X 

( 1 )»6§W8©( 1 )T'#fe^'J (p-7tt)V**ri/X7 
\yy) 16.2gS:l,4-y**-9->»c?S»U iiJ&SE 25m 

ZK 1000ml *{CV±A, SffiS-tt. tfttiA&ttfe 
^!±$^LT^U (p-t: Kn 11.4g£ 



42 



[0 15 5] ( 2 )±fB(D Tiffed U (p-tKD^ 
10.8gifel, 4-^^-9- > 72mUC^ft?U 2,3- 
i?t: Kn f 5>> l.5g&tfp- h;bx>^.;^>g? • bfij 
S> >tttO. 05 g feffiftl U 25~30TCT15«fKHJB¥i5JE6 L/ 
fc. iEf&SS:* lOOOmlctyCftA, JWfS-S, ArtUs 6 !*: 
«Wfc #86. *EE*9SUTsKy (p-t KP=*£/*^l/> 
/p-rh7t: h*Dt:7-;i/«^f l/» lO.Ogfc 

S/X^U^fitp-^h^t: KPtr^x;^^^^!/ 

[0 15 6] (3)±fB(2)T'#fc*fU (p-t KP*t/* 
fl^Vp-fh7t: h*Ptf^x;b^-dpi/^i/» 9.5 
g i:x^;btfx;i,x-T-;i/ 2.lg£J§^T§£i#!3© 

n&ann. 7M5t «ffiss»LTsKy (p-i-xh*>>xh 

^rS/7.^-l/>/p-fc: KP^^x^U^/p-^h^fc: Kn 

t-o ff^tLfe/Ky-T-Op-l-xhdrJ/xhdrS/^^l/^ 
l|M&£p-fc KP *t/7& U>#{£&t>*p-5=- h 5 1 KP tf 

20 ^x;b^-^r is*?- \sy&&<bm$ti^\$ l mmmi£.fr s> 

3$32 : 60 : 8T'&o£ 0 17000 (GP 

[0 15 7] WSSi I 0 (p-l-xh^i/xhdfi/ 

;irtfc;W:*S/;**-U» ©>^/& 

( 1 )SStM 3 © ( 1 ) T-fffcjtfU (p-tert-^ h * i/X^ 

■i&aALTaH¥3iaE4i*iaf?ofe. Busmzim&s 

7h 3000ml cftCftA, aWfS-&, VHZgkZWJ$L. 7^ 
30 i^lEiaibT^'J (p-th'D^>Xf l/» 22.1g£ 

[0 15 8] (2)±I3(l)T'#fe*rU (p-t KP*i/* 
5 1 1/ » 16 . 2 g &I8»x?-;b 60ml (CjffiH - iB**; 
tert-^;b S.Sg^^^^ij^A 2.5gS^D 

&«ES*U ^ffi$:T-fe h>80«lKiiSjS¥S"ti:, 7jc 100 

^LT*fU (p-t KP^ri/^^U^/ p-tert-^hdpS/ 
^;b#x;b^-^p^^^ i/» 12. 1 g Qfi*&5«li: L 
40 Tfff-o »e>*lfcp-t KP^ri/^^b>^^ p-tert- 

[0 15 9] (3)±f3(2)Ti§fc^'J (p-CKD*^ 
•3=- U>/p-tert-yK^S/^;i/^x;b^-^i/^^ u>) 
11.4 g i:xf;n^-M-f;b 2.5g &ffl^TSBS09 1 
<Z>(3)fcH«LTfilSaufSyK!giS:fTV\ jKU (p-l-x 
h^i/xh^i/^^bv/p-t: KP^i/X^b^/p-te 

^* B B ai: LTff fc„ »fenfcjK'J V-CDp-l-X h dpi/X 
50 h^-y^vy^t^ KP^ri/^U>#fijg.t;p- 
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tert-:/ h ^ii^ifs-^^iz-x^ Uym&OMf&kt 

m&wtm%i*^m> 6i : 9-rfeofe 0 n&sm$ 

-?S$> 21500 (GPCS: tfV UyMm) . 
[0 1 6 0] i ifr) (p-i-*h**s3LV*i/ 

( 1 )Wmi 0(D( 1 )T»fcjKy (p-t Kn*S/^ 1/ 
>) 16.2 g y £ D^B^f tert-^^l/ 3.0g,gZ>* 
*E*KBfc!7 'J £ A 2.8g £71z h> 200alKJBSBS-&, 

2^r^pigss£Si*fc„ mm ^mazmwu mm v 

*7k 3000mmc&A, **t31*, ffiffiA&WR. 7jc 
St, fflEgcMLTtfV (p-fc Ka^x^l^/p-hfx 
frZT3Lj**/Wm. tert-^;i/) 15.8g&e6»5N&fc 

®.£p-¥-)\,7 x;^ i/i^j tert-^;i/#^0D^^tfc 
^»lHNMR»t^e>*«>9 : lT*fco£ 0 
[0 16 1] (2)_hfB(l)T*f#fcjK'J (p-t Kn#S/* 
l/>/p-tn;b37oc y 3r£/ftlfc tert-^;b) 13.2 
g^^^btf^l/a:-^;!/ 2.0g&/§^T§S5g#|l© 

(3)tmmzLT%]&Rzm&!m$:47\<\ jku (p-i-* 2c 

— ;i/7i;^i/Si tert-^;u) 10.6g&6fi$>;5fc 
H£ tT#t„ #e>tlfc*f'J v-CDp-1-^ h^Sxxh^ 

^7x^ i/g^e tert-^;i/m(4CD«tefetfc^filHNMR 
$l5&frlb&j35 : 55 : 10T&o£ o S*qa&9^**& 210 
00 (GPCi: tfVX^U>1gim) . 

[0 1 6 2] SSEMI1 2 1,2,3-hiJX (h<J7MD 
*#>;*;Hfcx;M-3fS/) Ky-Vl/Ofeft. 
l,2,3-<>if>hU^--;i, i.oi g (8.01$'J=E;b) £ 30 
i&itt^Uy 60ml{Cj!&jflU r-nU^>4.14g (3 

2.3$ SrioAfelfe. NU7;b^-n^^>x;u4s 

yWM?Wto 8.13g (28.8$ y^;i/) £-3 — OtJJS^T 
T'tif T b fe 0 7& V ^T'leliaST' 6 mUBI&BUii $ 
* 50ilRtfh;i/X> 5ftilfettAU IWWCV^TWIL 

L 7M ^-7k 50ml T*?5t?t^g7KWv if* i/ o ju-zmm 
vN^7-r#gs [SJ^pj : 9 =j c-200 ; tan 

WL: n-A^^>/iiif;b=]:20(V/V)] U 1,2,3- h 40 
(h'J^^D^^^X^^l/^-^ri/) <<>if> 

1.82«S:aftjefifcLT»fc. mp. 47.5~48.5*C 0 
1HNMR Sppra (CDC1 3 ) : 7.59 (3H, 3$S9t*&) . 

IR (KBr^) vcm-l:3116, 1137. 

[0 16 3] £810)13 2,3,4-h'jT. (bV?)\,*a 
*$yX)l7H-)\s#lci/) 7tF7x;>(Z)M 
2,3,4- MJb:KP^>7ir h7iy> i.68g (10$ y 
^vi/) &zfhV7)i#a*#yx)vfcyg&iffl<4b 9.88 
g (35$U^;b) &fflir\TS»iWi 2fcR|flltcUTSJS: 

Rimxmzfi^ %^titdm.^mmo (5.3 S ) & 50 
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A^A^nvh^^a* [ftmi: Cn-y;uc-20 
0 ;^»:n-/\^r-y->/^fc^^U>=2/i] U 2,3, 
4-hUT. (hU-7;i/^-0^^>^;i/^-;^^i/) 
^7x;> 2.77g fegfiHAfc LTfflt. mp. 74.8 
~76.4'C 0 

1HNMR 6ppm (CDCI3) : 2.68 (3H,s, CH3) , 7.67 (1 
H,d,J=8.8Hz) , 7.89 (lH,d,J=8.8Hz) . 
IR (KBr^) vcm-1 : 3403,3108,2937,1715,1607,1354 
(S0 2 ) ,1123 (S0 2 ) . 
10 [01 64] ISI0U14 2,2',4,4 , -T-h7 (hV7JV 

Xutzywfo-frjt^-y) ^>y7x;>oM 

2,2' ,4,4' -r h^t FU^-i/Ky^ x.J y 2.46g (1 

0$ y &t>* h y 7)bJtu* * yxjvts>W8®Mbi 

3.3g (47$y^e;b) SrfflV^TSBiWl 2fcR«»tCLT 

iEJft&tfsatBiSrfTK f#e*ifcJB^&?fcb^ (7.7 

^ C-200 ; igUgg : n-^^y /t&ik*?- U>=7/3(V/ 
V) ] U 2,2' ,4,4* -r (h'J7MD^^>x;b 
^>v/ 7l ; > 2.1 g L 
20 mp. 94.0~96.0-C,, 

1HNMR 5p P m (CDCI3) : 7.35 (2H,d, J=2.20Hz, ^§ 
3^K^) , 7.51 (2H,dd,J=2.20Hz&tfJ=8.43Hz, 
KM) , 7.88 (2H,d,J=8.43Hz, ^*^K^) . 
IR (mm) vcm-1 : 3091,1683,1609,1138 (SO2) . 
[0 1 6 5] Wm.mi 5 1,2,3-Nyx (2,2,2-hy^ 
)\jJtU3-%yx)\,its—)\,ir3ri,) Ky^yay^ 
l,2,Z-KyMyh\)*-)\, 2.30g (18$y^;i/) 
it^\yy (80ml) fCJHWS-tt, hyx^;b7$> 6.5 
3g (64.5$y^;i/) ^SALfefe 2,2,2-h'j7M 
30 Dx^>x;i/dvx;bi7o5^ k 11. 65 g (64$y^;b) 
S: - 5 ~ 0 r T-^T Lfeo PHiSKT* 2 B#r»f ffiSS 

^?£T'-^gLAc 0 >5fS;^&^7K 120ml ^fCftA 
U mt**Uy (80ml) T'ififfiU 
•7" h'J ? l*<K>m&i3mi. (80ml) T*1HI, {^V>T'7K (80 

mi) ^iwm\stz.mmm?>f%i/72> l -zwm\, 
fc. taiffii&ae'ju assnasu (8.3 

g) ^^avh^77^ii Ct^II: C7r»-y 
;i/ C-200 (^WRTli («^ D a n^) ; mm ■ n-^^ 

•y->/s^x^;i^8/i(v/v) ] u m<btimmzn-ss 
0 *-9->/ffi.fb^^i/>ffl» [2/1 (v/v)] j*e>s»iii/c 
1,2,3- h y x (2,2,2- h y 7 j\,7tri3L#y7 s j) / jfr-;\,7t 

Kyify 1.2g&&e!MftRBi£tT»iL. mp. 
73.5~75.0"C o 

1HNMR Sppm (DMS0-d6) : 5.23-5.50 (6H, m,CH 2 X 
3) ,7.65-7.76 (3H, m^WKM) . _ 
IR (KBr^) vcm-1 : 3022,2968,1334 (SO2) ,1156 (S 
02) . 

[0 16 6] SSt#|16 2,3,4-hyx (2,5-t;^n;b 
*<yMy7>)\,ilS-)\,**c*/) 7th73LjyCD<£l& 

0 2,3,4-hy t Fa#i>7th7x;> i.i8g (7$y 
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w RxfhvzLmTsy 2.02 g (2o$';^;b) & t, ssx-aAU 2BSH£»Tii#Lfc. 

i£-ffc*f b> (20ml) ^®BU OTCC?&*PbT2,5-^ ffiffift«:»8!lU OK&ttEiSffiU 

* aj^yify^jl^-Jli; n5-f F 4.90g (20$ U # J -;i//x^;ux-^;i/ig^e>f}*g B ^UT h U 7i 

©8Mfc**l/:/ (10ml) 0~2TCT*iKT -JWlft-VJ* • p- Ml/X>x;i/**- h 1.15g£ 

ufc. *v^raja«Ti^rasa¥Boss-e:fe«. eMfcitLm. m P . 100-102 

(100ml) cfHC&AU i&ft*^ l^ttffi (100mlX2) [0 17 0] §££0!|19 h 'J • 

U ^$yi&*KSfc (ioomlx2) cd&, M*ffl»7ir* lO-^yyy-xjv^-hcD^ 

m.3g%*$ J-)Vfr^m£gkhT2,3A-hV7> (2,5 X>7A l.Og (3S.V^JV) 5r7irh> (50ml) (C&jj? 

-t/"^o;i/^>if>^.;i//fx-;i/^e/) 7th7i;> 10 u z:^cio-^>7r-x;b^>^'j >7A0.80g 

3.0g&eMSHr£LT*#fc,, mp. 165.0-166.5 TZ. (3 5'Jf;i/) 0tK (10ml) ?#$£iiJ[L<J$#T, 

1HNMR 6ppm (DHS0-d 6 ) : 3.43 (3H,s, CH3 CO) ,7.46 T'&AU 1 WH«»C*f¥Lfe. 

(lH,a,J=9Hi,3r*«**) , 7.64 (lH,d,J=8Hz, ^# «fffi^^HU atift&ttcE&ffiU «»S:^*y-;b 

*KSS) , 7.79-7.98 (9H .n.^MdOK) . /if M-fM^^l/t h U 7iZMM- 
IR (KBr®|) vcm-1: 1730 (C=0) , 1190 (SO2) . >7A • 10-j!j> 7 7 h 1 . 20 g £ S^t^H 

[0 16 7] §Si#|l 7 i/--7x-;i/-p-hU;b^;bd-x fcLtife, mp.66 'C (#») . 

-<7A • 7\°--7;i/;tci;*? # [0 1 7 1 ] ###| 1 ^fy (p-i-x h^ps/x h^>x 

y7i-;i/^M»^i/K 2.02g (105 1)^1/) £b;b ^ l^>/p-t Fu^i/TSf-X/y) 

±y (30ml) fCjg$?U lOX^iilTFX'hVyjV^rnmmM (l)p-tert- U> 17.6gtC^»®2,2* 
ZM* 4.2« G0§U^/b) "C«TU «CV^i®a^» 20 -7l/I^VfV;7f OXMJJI/fcffiDllLT, 

tcA-7;i/^-o^-^^>x;b^>^ 5.o g (105 «f», fiswuarF, 80iCT*6HSrafi£H/fr!H*fc. SfStt 

;b) SttALt. JStClO'COTT' 38BT2BSHI £#£M& *9J->\* 1 000ml tptC&A, sWrS-fc =&r 

iW¥iR/ss-fcfe«. ink. ^uT^fetss?: h;bx> mMizmm. m±mmLx^v (p-te 

30mlT'2IIk ^Vtt-^^y 30mlT*3EI?5^LT^ rt-7>*i/:*^ l/» 16.8g &Bfif&5ft&fc LT# 

71-ib-P" h U71/:*71/JfcX?A • A-7}WU7i-? # fc 0 fi*¥*&fh?4 10000 (G PCS : *f'J 7f V 

>x;i/**- h 7.4 g £ft®ft^fr|#fefc utfcfe. . 

1HNMR 5ppm (CDCI3) : 2.44 (3H,s, CH3) , 7.46 (2H, [0 17 2] (2)±SB( 1 )TM§fc:tf'J (^tert-7>3r 

d,J=8Hz,^#^7K^) , 7.60 (2H,d,J=8Hz, ^mfr 15.0gS:l,4-S;**-y->tCjS<SPU«Hafe 

ft) , 7.65-7.73 (10H, m, 3«ft*ft) . 10mlS:iDAT4i«IHHIH«afflES-efc. ?&*Pfe JRJ««£ 

[0 16 8] §Si$)l 8 h'J7i-^M>->>A- 30 jfc 1000ml cpK&AU ftWS-fc tfffiA&BtR 7k 
p-h;bx>;ui/**- «E9SS«IUTsKU (p-t Fndf^x^lxv) 9.7g 

( 1 I2g 5:x^;i/x-^-;i/ 500ml* £ Bfi»5Nli: britfe. 

WRWU zftlzMitsOVy 83.5g (o.54^;i/) 4 [0173] (3)±f2(2)T*?#£;tfD (p-tKn*i/7 

as? u^feaBET-eirF u 1 Bmfmmtzm-t * vy) 4. 0 gjitfaf/b^i-fA 1 .2 g &i ,4- 

fc. ?^V^^©^*Ux-v-;i/|^lcK>if> 500ml S>;**tf>fctfy 35«lfCj8*U ZlttfC 

Altf> 500ml jCaWBUfc. 3(«Ky7i-M iH©p-h;H>XM>iJ:»L £SfiT?24B#B 
;i/*5^r2/K 30 g (0.15=E;i/) (200ml) ^ H» tK 1 000ml cptcaA. H B B ^f 

&aAUT40RSKBJH^iaELfc. ore* ^fffiA^ontl. 7jcgt «EE9a»LTjK'J (p-l-xh 

40%*^7v<t*Saft 50mlS:O~51CT?SlT *2/X hdrf>Xf U>/p-t: Kn*i/Xf U» 5.0g 

u rajftst^sisrajjiHfiRffis-ttfc. m%x—mm 40 ^e-fer^ai^LT^fco #e>tifc^uv-©p-i-xh 

^> fimLz'SfomztMit*?- i^>aaj aoomix *>>ih^^xf i/>#ei:p-t Kn^j/xf 

u ^y^sLfco tk^T'fm&ms&ztaofcfrA mi&m*} 10000 (gpc^:3K'jx-^i/>^) . 

/x^;bx-f ;i/S^e>f^SB%UT3i-x»77'y^hU7 [0 174]##^J2 ^'J (p-y h^t: FD tf^x;b 

jix;b^;b^x^A 28g SrSfe^^i: LT^fe., mp. ;t3fS/Xf b>/p-t Ko^i>Xfl^» 
291-292 'C Q 1 ©( 2)T»fesK'J (p-fc KD^ri/7.f b» 

[0 1 69] (2)±|B(l)T'#fc7h^7^<bl>U7xX 9.0g &1 ,2-i/^ h^fi/X^ > lOOmHC^U Jik^T* 

;i/X;i/5fw^7A l.Og (3 5ij^;b) $:x^y-;u 180 2,3-S?tKDtf5> 12. 6 gRZf&m 0.5ml 5:^30-4 

mlfciSflPU ^tCp-h;bx>x;i/*>i^hyC7A (TC7?15l*BI8!B¥Lfc. fif6«. SfSMSr^ffij^U 
0.58g ©?X (20ml) SSJRS:«L<aB¥ 50 BfeZimtf h U >7AT*fp?0U 7* lOOOmltpK&A, 
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*#f3-&, ffffiA&jMR zKifo ^^UTjK'J (p- 

p-tKo^r^X^b >#&©^^b^«lHNMRjRiJj£fr e> 
*!J3 : 7T'3feofe. S*¥*&*?**& 10000 (GPC 

[0 17 5] ###|3 #U (p-tert-^hdfio^l/jJf 

(D#BH3tflF» 4,491,628# (1985*P) KS2«©#8Sc: 
fi£o T#£*l£p-tert- -7* h * i/jUfrtf-Jl,** y^ 
Uy (22g, O.l^l/) *m^T2,2' -yW* (2,4- 

»«ET. 90*CT'4^fi^>SJt£:$i±fco Sfft£S:i$*p 
ft. * * ; -;i/*K:iiA. JWfs-ar. ffiffl&fettfe * 

i5.2g&eM&*.§r£:LT 
MPP*&$*?*tt 12000 (GPCSS: jKU**U 

[0 17 6] (2)±|B(l)T»fcjK«J (p-tert-^S* 

7.0gS:i,4-ix^-^-9-> 
tCiftj»U WBEft 5nlS:laAT2l*|HfflH«B»a-e 
fe. £fS?fc&7K lOOOmlttyC&A. ffi*rS-tt, 

^fmS&at^, *)St «BE««LTsKU (p-tert-^h 

©p-tert- z?b*r i/jjfriS—fy-X* i/^f lx>#{4i:p- 
t KB U>#fiO^Jt^«lHNMRjRiJ^^e>*?) 
4 : 6tfeofe. UW?i^ 10000 (GPC&: 

[0 17 7] ###|4 #»J ( p-tert-^hdfi/X^b 

#%M 1 <D ( 1 ) T'^fexK 'J (p-tert-y h * y^ i> 
y) 15.0g$rl,4-£>-pi-dr-y->fC^U iglgg? 10ml £ 

#n*T8o~8rcT<3BSKm^£i*£. %jm*m$ 

'JV-©p-tert-^h^i/X5 L t'>#fir^p-t KD*^ 

o fe„ £JPpi&&?dti& 9000 (G P Cm. : # U U 

[0 17 8] #%#J5 9-i/T\/-10-7ai^->ND> 

9,10-^i-^VXlx^dry > 2.08g (205 U^b) RZf 
p-h;b3i>x;i/^-;ut: K5 y' K 1.80 g (195 

D^ : ¥-y->/5«&x--r;u*»e,SBSUT9-y7!/-10- 
7x^->hn> l.lgSr«fe#fiRfti:L-r»fc. mp.l 50 
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07~109°C o 

IR (KBrgJ) v cra-1 : 2106 (Ofe) ,1615 (C=0) . 
[0179] #J 6 1- V7 y-2-r h 5 D 
± h U •> Ax h^ri/K 20.0 g (0.29^;b) £x#;- 
;i/ 600ml *IC^U 3tltC2-r h^D> 42.4g (0.2 
9^1/) ©x^y-;u (100ml) OTCTT&TU * 

^1?-15°CJ5CFT-p- S;bx>^;b^-;b7i>- K 59. 2 g 
(0.3^1/) -10~O1C^3l*iaH»¥fflCS 
SfStt&TK 1 000ml ^-fb^^U>ffi 
ffi (500ml X 2) . $fRJf&*% (500mlX3) 

ffl : Va-tfJl C-200 ; jgftBK : n-^-tf-^j&fb*?- 
\yy/n-^\^y{\/\) ] U 35tCn-^\dp-9->^P,S*g 
abTl-^TlZ-Z-f N5D>6.0gS:|SE^SSi: LT 
t#fe„ up. 42.5~44.2TC. 

iHNMR 5ppm (CDC1 3 ) : 2.66 (2H, t, J=7Hz) , 3.02 
(2H, t, J=7Hz) , 6.98 (1H, d, J=8Hz) , 7.10 (1H, 
t,J=8Hz ) , 7.21~7.29 (2H,m ) „ 
I R (Neat) vcnrl : 2080 (CN2) . 
[0180] 7 2-y7 V- l-rh7D y<D£n$. 

(l)a-5^h^D> 4.4g (30^ O^Jl) *.^%J-)\t 
30mUC^U lOTCfOWJIU 90% tert-^h^r^ 
'JOA4.5g (36^U^t;b) *MXtd&* RHSarC30^ 

m^Lt^ rk^x-mssm^ V7^;i 3.5g oo^y^ 

;b) &10TCT*?iTU 5 m$ffl$JxJ& Lfc, s 

g*n-^-y->*i»e>eiSMks-es tfffiA&ant 

1HNNR Sppra (CDCI3) : 3.07 (2H,t,J=6Hz) , 3.18 (2 
H,t,J=6Hz) , 7.30 (lH,d,J=8Hz) , 7.38 (lH,t,J=8H 
z) , 7.54 (lH,t,J=8Hz) , 8.12 (lH,d,J=8Hz) . s 
[0181] ( 2)±|B( 1 )«2-«W $ J -1-7- 

Nvd> i.2 g (7>"j^i/) m&mxj- v v 

0.4g (105 U^b) lOaltcHBHS-S, lCC^TT' 
25%7'>^-T7K 4nl£&\&$XttBl&t 30ml 5:10 
tttTtiTU lOTCTlllfiBffllB^iRfSS-frfc. ^f£?^ 
«fffifiS:iB3L *»t. SBiLTfflJKft 0.90s 

w&u MZn-^*-9-yfri>%s&itzit. mm. %m 

hXZ-VrV-l-7- b^ay 0.55g LT 
mtz. mp. 50.0~52.0TC. 

iHNMR Sppm (CDCI3) : 3.01 (4H,m) , 7.21 (lH,d,J=7 
Hz) , 7.36 (lH,t,J=7Hz) , 7.42 (lH,t,J=7Hz) , 8.01 
(lH,d,J=8Hz) . 

I R (KBri&) vcm-1 : 2073 (ON 2 ) ,1629 (C=0) . 
[0 18 2] ##«S1J8 9-i?7^7;i/tU>^ 
(l)p-h;i/X>7.;i//fxx;i/t K92?K 3.7 g (205 U=E 



(26) 
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M (60ral) (ClffiB^iir. 0-7 )V?>t l> J y 

3.6 g (20$U=E;i/) %«8DLT6l*fiHJB«IjSUfc. 

;ux>^;i/^-;i/t K5 S> K 5.4 g SrttfcfitfsRffii: L 
TWfc. rap. 173-174X;,, 

IR (KBr$© vcm-1 : 3212 , 3065, 1909, 1597, 1453, 
1407, 1337, 1315. 

[0 1 83] (2)±g3(l)TfSfe9-7;i/Jj-W> p- h 
;i/x>x;u*-;i/t: Kv^'K 1.7 g (5^y=e;i/) 
^hU^Axh^K 0.3g £fU£?> 

20nHCJH«S-tt, 60~651CT'6B#rWf>Rf5$ii:fco 

jRis**:** loomi tfucftAu ^.it^uymmv 

* D V S ^5 7 J $M ll&m : m-Vfr C-200 (fP 
^*mr^(^)iga^) ; mm. : BfSSx^b/n-^ 
■y->=l/10] LT9-^Ty7;U^-U> 0.6 g&gft 
fitttKfifcLTWfc. rap. 98.5— 99.5°C«, 
1HNMR Sppm (CDC1 3 ) : 7.32 (2H,t,J=8Hz) , 7.39 (2 
H,t,J=8Hz) , 7.51 (2H,d,J=8Hz) , 7.94 (2H,d,J=8H 
z) . 

I R (KBr^S) vcm-1 : 2087 (CN2) „ 
[0 18 4] ###|9 9- (2-* h^i/xhdpi/) *=f- 
JV7y 

2-*b*i/3L*J-)l 1000ml 1500mltC^ 

jffijjKjg 3ml&&ALi>M& 80"C{CAP«gUfe„ 
<^^T*9-T>N5-fe>^^y-;i/ 45g (0.22^1,) ©2 
(450ml) fcfc&iWrF, ffiAU 

^^sg^^A^avh^^-Y^it BISKffl: c 
c-200 ; gttffi : n-^-y- >/Ifafcr *-;b=50 
/l-*25/l->8/l (V/V)] LT9- (2-* hdf t/x h 
=¥£/) *^;i/7>h5i?>47.6g£gMfe^t#feltLT 

IfflMR 6ppm (CDCI3) : 3.37 (3H, s,CH3 0-) , 3.53- 
3.57 (2H,t,CH 3 O-CHgO-) , 3.73—3.77 (2H, t,CH3 0- 
CH2 CH2 0-) , 5.55 (2H,s,ArCH2 0-) , 7.43—7.56 

(4H, m,^mn 2-H,3-H,6-H,7-H) , 7.99 (2H, d,J=9H 
z.jgmm 4-H.5-H) , 8.42 (2H, d,J=9Hz,^S?S 1-H.8 
-H) , 8.44 (1H, s,%mm 10-H) . 
I R (Neat) vcm"l : 1130 o 

[0185] ###J 1 0 ;K>J (p-t'x;i/7 x J *i/WF 
m tert-^;b/p-t Ka^f£/X^U» ©£j£ 

±ie#%^j 1 <D(2)T'm%ntL#v (p-t 

u-» 4.0gi:^y ^n;i/@1- : ^ tert-y'^-)V 3.0g&tf 
ftt*0fflfc&>J«>A 2.8g?:7-feh> 35mHcJ®ff$;*1t, 

2SfP^#ii^$itfc 0 ^sft&araiju Z®^ 

&7fc 1000mlcfi(caA, SWa-tt, ftffiA&SPfc 7K 
ft. ^EIt^LTrf<U (p-^-;b7i;^r« tert 
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tLTffe. f^tl^y^-©^!^^^ ter 

lHNM!»fre46l : lT'&o&„ Si^^Sif^ 11 
000 (G PC&: tfVxi-UyWm) . 

[0 18 6] ###ll 1 zKD (p-l-lh^i/ih^i/ 
^b^/p-t: Ka^ri/^U>/7y'DxhU;i/) © 

(l)p-tert-^h^rS/^l^> 28.2g (0.16^;i/) &t>* 
10 77D-h'J;i/ 3.1g (0.04^;U) ZMMA<D2,2' -T 

"J\Z7. (i-n-frzfuttyWl-l-M ©##T. h;u 

*a»UTsKU (p-tert-7'h=¥i/X^ 
b>/7vaxhy;b) 21. 3g &BfM&5fcS£ lt» 

[0187] ( 2 )±K( 1 ) Tlf fesKU (p-tert-y h dp 
J/Xf l/>/77D^S'J;i/) 20.0g&fflwt##®I 
l©(2)t|!I«{CUTa^^^!QaS:m\ (p- 
20 t Fn*isx?uy/y?a-bV)V) i0.6g£B€i 
»*l&i:LT»fc. ftt¥i^^4*tJ 10000 (GPC 

[0 18 8] (3)_hIB(2)T'f#£d<y (p-t Knaf^x 
fl/V7YD-h'J;i/) 9.0g&tJfa:^-;n^— ;bx- 
3.og$:M^T##^Ji©(3)i:p^cLTRfS:s. 
asfiwoai&ffvv (p-i-xh^i/xhdri/x5 i i'> 

/p-fc FD^piyx^b>/7VDXhiJ;i/) 8.8g5:a 

xhdrS/x^U>#fe£p-£ KD*S/^b>#ffiffl« 
30 ^aWJPJ±lHNMR?MJ£*»6*Sj4 : QTz^-ot^ M&m^ 

*5ffi 11000 (GPCiS : tfVx^uyWm) . 
[0189] ##^J 1 2 (p-1-^ hapi/ai h3pi/ 

±IS#%M 1 ©(2)T^#fc>KU (p-fc KO*S/^ U 
» 4.0gSt>*^^;i/tfx;i/x-^;u 4.0g&ffi^T# 

(p-Hh^i/ih^f^fi/v/p-t KP^^-J-U 
y) 5.3gS:e6»*fii:LT»fe. ^f^nfe^UV- 
©P-1-^ h*i>xSdr2/X^U>^iip-t KP3f£/X 
40 U>*«fc©«t«Ji^ttlHNMiaig^e>*b92 : 8T'&o 
fc. 10000 (GPCS: jKU**-U> 

WIS) . 

[0190]#%M13 N-hu-7;bp*-p^^>x;i/^ 
x;i/^-^i/-tr^^a [2,2,1] -^\yh-5-x>-2,3 

h u yj^a^ 9 yx^ymm?^ 6.5g (23^ u =e 
;i/) (Dt&it*?-isy (20ml) ^&ortc?^spu 

O-t KD^ri/-^>^n [2,2,1 ] -/\^h-5-x> 
-2,3-i/^MJfWn*3.6g (20=1)^;!/) fcbT'J 
50 i/> 1.6g©lg-fb^^U> (10ml) 0— 5-CT' 



(27) 
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8-123032 



52 
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m (20mix3) , mmmtt- v u ^at-ss^, tk^-e® 

*n*ftyxj\,*-;i#*i/-t!:i/>7a [2,2,1] -/\ 
7h-5-x;y-2,3-^;b/tf^W5 K 6.1g£6Mf 
#&£ LTflfe. mp.89~90 , C„ 
1HNMR 8ppra (CDC1 3 ) : 1.52 (lH,d,J=9Hz) , 1.79 (1 
H,d,J=9Hz) ,3.36 (2H,s) , 3.48 (2H,s) , 6.16 (2H, 

S) o 

I R (KBr££) vcm-1 : 1757 (C=0) ,1159 (SO2) „ 
[0191] ##M14 ^f^7i-;WMr^ 

?-*7-v-a, 2.48g (20^>j^;i/) i^ft^^iyy 

(20ml) (C^U 3tl{C10r^TT'h';7;b^D^^* 

tK'J (p-i-xh^xK^^Uiy/p-fc Ka^S/x^l/^/ 
p-tert-^hdpi/x^-U» [SStM3©#'JV-] 

tTx (S/^n^i/;b^;i//hn;i/) i/T!/^^> 

[0 19 3] ±|B©|y^ h*mS:3tk®aaS (^U=i 
Vtfi^-) ±lC5fe*l3$E^fcU 90^, 90%pffl7fry h 

^u-hT-^'J^-^bT i.0/tmBwr®uy>ihtW4 

#-£ffl^T250 nffl#ifi<D^O*^WlCJijg) T*30 

100-C, 90#TO«y S^U-hT'dfXh^-^Lfe. & 
V ^S^fc $ nfc# 1^ ^ N U V- £ lHNMR$|j£ 

LfeiS*. fafttip-fc: Kn^^>X^b>*{Si: p-tert-* 

*fU (p-l-ih^i/i h=¥ U>/p-t KP^ri/^ U» 

[$Sg092©7Kyv-] 5.0g 

t^x (i,i-^^;i/x^;i/x;b3jxn;b) i/7^^> o.3g 
T'a tri^>^*»j y ^^;i/x-5=-;b/'-fe^- > 14. 7 g 



* 3.28 g teo^y^i/) fcjRru 

(75ml) tfJKlttAU *rffi££tt& n-M^SfcHK 
$HiUTffi*gi| 5.35g£f#fc 0 ^vrMfciso-^O 

Hi: LTf#£„ mp.l06.0~107.2"C o lHNMR Sppro 
(CDCI3) :3.00 (6H,s, CH3 X2) , 7.32 (2H,t,J=7H 
z) ,7.42 (lH,t,J=7Hz) ,7.68 (2H,d,J=7Hz) . 
IR (KBr$© vcm-1 : 3023, 2947, 1451, 1426, 125 
4, 1228, 1154. 

[0192] 9mm 1 TiB©ii»*fre>rt67* h v*j 

7. NtmSrWHLfe. 



5.0g 
0.3g 
19.7g 

20 -T*fe»J, p-l-xK^fyxhdr^X5 1 U'>^tt^<^ 

#M$rtClt3fcK «t y?S£ Lfc&©#&TTMfc33fi[@ffra & 
SttTflfflBU p-tert-75 1 ;i^tt±<'fb^*tiliI$tlT 

[0 19 4] &ftft2 TIBilSB^e>jaS7# h bi/'X 



[0 19 5] mi ifflVNTJJBU'y^htmSrttfflbfc 

a* - >BWt#ttfcttiiri-«. 1 ±tc±i b 

U-S^ M*ft2 £©&^fcU 90"C, 90#ra*>yh7U 
(Ell a) . #ac248.4 iB©Kr Fl^7U 

-if (na 0.50) %3^7,^A^^xmimzn% 

Lfc (Ell b) . -^LTIOOXX 90f3Wy N7U-h 
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* - >*9Krt3*lfe«. H 6 TS*Sft<M|Hc/t* - >© [0234] J£ige0!l 1 6 Tffi®ttfito^ 7*M/ 

tffy (p-i-ib^j/i^i/xf l/>/p-t Kn u>/ 

7TDXhy;i/) [#^M1 1©jKUV-] 5.0g 
2-i/^n^S/;i/^;i/dfx;i/-2- (p-h;bx>x;i/;ftx;i/) :/ny\-> o.3g 
^D^b^^yn-^y^^bx-^bTlrx-h I4.7g 
[0 2 3 5] ±IB<Z)U^x H««S:fflvxTlQfiW2i:B *>f y yy K ^^-xWi,?*-*^-^^ 
«fCUTA*->?giaSff 0 fc. -ea^g^ 18mJ/cni2 VX^U^'JT-fWlT^ofe. 
©»fc*T0.24/tm5>r> T> K 7.*-7.<m*J&J\ [0 2 3 6] Jttgftl 7 TSBfflttfifc* <bj£-5 7 * h b 

* -yffi&l&2fttz1i\ 1 5 tHttlC0.30/i m7* S?X htm&HBKLfe. 

^<y (p-i-xhdpt/xh^i/x^u>/p-t Kn*s/^u» 

[##Wl©iKyv-] 6.0g 
fx (S^D/v*2wio*;Wxx;i/) V7V**y 0.4g 

(0 2 3 7) ±|S©Ui/'X h«HS:ffl^T3a6W2 tPS ©Bflaft?0.30Mm5'f > T> K X^-XCD/K^ 1 ? 
«CLT/^->^Sffofe. 15mJ/cm2 50 #-yimi8.Ztltit>\ 08toS<!5#l-5$lfCA*->/£ 



(38) 
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* [0238] mmi 8 



73 

x, mmi 5i:m^co.3o 

jKU (p-l<rh^>xh=^>X5^>/p-t: KD*S/^l/» 



74 



6.0g 
0.3g 
13.7 g 

*<&y, jao^-^&gp^-^tc&y. 

10 [0 2 4 0) &MM 1 9 TiB0Wtifi!Mp6)fiJt*7* h 1/ 



[0 2 3 9) ±8B©l/S>* htm«:fflVxTlUfi«|2i:PI 

*6»ciSH LT09 t*xr£*is$Hc i^'* hBLtgptfjfi* 

/K y (p-i-x h^f s/x h^ri/x^ l^>/p-t Kn* S/*^ u>/ 

p-tert-7°h^r^;i/3jt— 5.0g 

N-hy 7;b^-n^^>^;i/dxx;i/^-dpi/-tri/^a [2,2,1 ] -'v/h- 

5-x>-2,3-^;i/d<dpW^ K [<MW9i 3<Z>BB»^RD 0.3g 
hf nvjru ^^-^x-^UT-fe-^- h 14. 7g 

[024 1] ±§B<Z> V*J7, b WSffll- vr|Q&0!l 2 £ ft ★*7?0.40 ^ -f > 7 > K 7,s<-7,V>-tf f JW*Z - > 
JtltCLTA*->76f/&£4Tofc„ -eoH*. 9mJ/an2 *^^*vfe^0.30Am«^ffi3l5^ofc„ X, 

©S^*T'0.30^ m 7>K 7.^-^©*fi/ll! 20 ©SaifcS<B«>&;ftfe. 

rt*-2/pmi&t<ftfc. b^U 23-CT-3 BK«#Lfe [0 2 4 2] JtJ£0!|2 0 

jK'J GHL-xh^ih^^l^/p-fc: Ka^fi/x^U^) 

[##Ml®3Ky v-] 
h y -7a:x;i/x;i/*x^A • h y 7;i/^"D ^ # >t.;i/4n^- h 

[024 3] ±IB®bS?^h««S:fflV^T3te(6«2i:ra 
attCLT/^-i/J&fc&ffofc. -tffllSSS.- 6mJ/cm2 

# - yami&z tifctmmt 1 mssm& i^xinm. mm. 



6.0g 
0.3g 
13.7 g 



30 



[0 24 4] 

WL mx.im$mft (Deep UV) , 0>J;U4KrFx:^> 
7U-fjlt (248.4 nra) ^©M^JB bW^t LX 

saw-** ->®?iaattcfc oT*£fc«B&;rt£*>© 

T*&S„ 

[024 5] f& *^JC^/Kyv-S:fflV>fcUi;^ 
tf^JigT'fcS. 



40 



50 



[0 24 6] 

[01] Hi 14. *ISW©uy^h«f4&ffl^fejKy 

m^* - ymm%m<njLwmmx&z>. 

[02] 0214. 5iaSW2T?»e.*lfcuyxht«8KO 

So 

[03] 0 3 14. £fi£0! 1 7 T*m <b t\t-/ n° # - >/£SP 

So 

[04] 04 ib^Jl©l/^Xh«f45:ffl^T/K 

s^ss; **-y*Bf&v tzmenzmmz titz.mm. y ^ 

(T— shape) ©^i®0T;^So 

[05] 05t4, il3»W2~8©U2;^h*m&fflV^ 

yBf&£vlCDffiufimx2bZ>. 

[06] 0614, irb^lll 5X'm<bMzrf*-ymB 

[07] 0 7 (4. mm 1 5 x-*#e>*i£ 

So 

[08] 08J4, mmi ixmbntzM-yim 

[09] 0 9 14. mm 1 8 TV\'# - >J^fiJt3 tifc® 
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75 76 

^(«3te^^^->T^^ KrFl^<>7l/-m 4-7^^ 2 a--- 1/^7. 

[HI] [02] 




[05] 

[03] [04] 




[06] 
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mi] 




HlfflB] ¥^7^7^ 7 B 
[#^liEl] 

[*IBt**£B*] 00 14 

mtim mm. 

[0014] xftmoispx btmizm^tiz>-m& 

[1] T'm2tl2>#y?-<Dtt$iL^l£LTl l i, HBt 
5£ [ 1 ] IC#*T, R 1 #*Jft»FT?& »J . R 2 #**B( 

^xttusRK i ~ 6 <Dmmwt#mt<DT}\s*c)\&T' 

* y , r 3 3&<aaffiR i ~ 6 ©a«ttxtt£tttt©y ;i/=* 
;ugr*& y , r 4 tf^fsc i~io ©lfdKKXttd&R 

fltfMfc #^xtegg©y;i/=fr;u& jK^^i~6© 

K*S/*AoK-;i/*^2/& t e r t h3f£/#;i/# 

•fe^;b**s/*-p*st)(z>3{)^*»f e>tu <t y#* Ur*ei 

* lt«r i twmm3-~etb y . r 2 #7kHM^Xte* 
^uarc&y, RS^^^sxtix^i^T-fey, r 
4 *M l ~4 ©ia«ttxtt4>««©y;i/*;ns^*) 

y, rs^tkjrir^ aasai~4©a»f*. #««© 



y;i/*;i4S3W*&8RjR i ~4 ©«»Rxi*»««©y;b 
ndfi/S. t e r t -^"h^ri/7!j;b/K-;i/^-^i/^ t 
e r t --/h=¥i/;fc;i/7tf-;iol h^ri/ft Xl$7tt)l> 

mmmmm&) mm 
iw£smm.u&\ 0070 

[if JE£&] ^5g 
RiiEp<3^] 

[0070] xmrnx-m^tizmmzj: vwHtftaet 

ot> 4#K 2 4 8 . 4n m#ifi©3 1 &jgi&|4#Bi# : T' b S> 
X M*«©flKfiWttS:«9#m*S^ XttJt3fcK«fc y 2 
4 8.4 nmfitiS©3Kffiatt*«W©e>nu^ ht#H© 

TIB-IK [2] . [3] . -fifcS [5] . -j» 

3$ C6] ^-jRsfc C9] X(i-^ [1 23 T'S^ftS 

[¥lftttiE3] 
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miEmmM&] mm 
iffii&mmu2,} 0101 
mm-ism mi 

[0101]-«K[12] izmx, R2 5 T ^$tt-5 

ffiKOffitUZZ % pj) . R 2 6 x-jjkZ tl£0S(SK 1~6 
cDT-Wi^LTtt. X-^Ug. ^PtVb 

(\smK. ftmKxi$m®.<Dmtiizz*>*!) . r2 5 T 

i-^H, tert-^f;i/7i^;H ^n;i/7x- 
^wsns (B^gtto-, m-xttp-&<z> 

fcfc, *y*J)\4k 7i^f;n^#(ff>n6. r2 6 T . 

a 9*^we>n«. r 2 7 T-B^nzmmi i ~ 8 © 

rt-y)\,*uT)\s*)vmt LTt±, h y 7;i/^-D^^;b 

GDfatUCT&qJ) . X, R 27 T'^^^g5[l~8 
(DTJl^rJVmtLXit. **J\& ^Dtf;i/ 

* s<y^j\,M, Kzf^jvm. 

[3M&ffiIE4] 

HiiE*f**8!«] HHMF 

mmMmi3£) oils 

[«£#&] 

[0 118] *»W»c«*jKUv-t4. ±IELfc£n<- 
[1 3] "ffiKStiSlrffilSS^tS-BW [14] 

*58l|!JC«&jKyv-t4, [1 6] T-^snst 

«MtS:*U ^^(^.y^-ymmmu lolfi 
©guttle t^T^S, Mlc^il^tc^^Uv- 
te, HK5$ [15] T'7jK2tlZ> : £J-?-m&Z'£SuT'f& 

&mz-?z>. mmzM-ywmzmbfrizt&tfj 



[#&*tIE5] 

HiiE*f**£!&] gun* 

[*KE*MWSBi&J 0 119 
[ffliE^S] 

[0 119] f& [1 5] -e^stis^yv-^ 

7i2^;i/^dri/^ ;* h^ri/S. tert- 

^ =.;Ht tert-^>dp S/^jJf - <yg t 
e r t -zfb3ri/j3)liK-)l* h*rSs&*ff&tf "btl 
So ) *»£**lTH&j& *IM!K:i*T»i-«W [1 
3] T^g5tl&'gtE36fe^- t&-iBK [14] TaSSn 

z>=£;-?-m&<Dj5m*2>Mzm<, m^zmoitmz 
a. 

&ffiffilE6) 

[«lE*f#ygg£)] 0 15 8 

[oi5 8] (2) ±ia (i) z*mfc#v ( P -tKa 

* 2/^^- U» 16. 2 g SrHffci:*-^ 60ml \Z&m 
U Z^JSSf^t e r t —?3-)VZ. 3 g^.l>*^j^?!j 
y?A2. 5g£8s#DU g?ST*4 ^K^HfSSit 

8 0ml lCi§8?£-ti\ 7j< 1 0 0 0 m 1 ttyC&A, H#t£ 
i*\ frffiA&ttfc 7Kifo WEBWfcLTjK'J (p-kK 
ndri/X^l^>/p- t e r t — /h^ri/*;i/5K-;i/?r 
^r^^l^^) 12. 1 «£fifi»5M&fcLT»fc. # 
^tifc ^'Jv-^ p-t: Kn^^7.f : -i/>*'ai:p- 1 
e r t -^Y^^)\>ifs—)^^y^\^y^JiSLOyW^ 
Jt^SttlHNMRate^e,#&9 1 : 9T'*ofe. 
[#.f»flIE7] 

[ffliE*t^^i&] BMffl# 
[liiE^^g^] 0 16 2 
[*§£££&) ^3? 
[ffliErt^] 

[0 1 6 2] SWJl 2 1, 2, 3-bVx(.bV? 
JWa*$y^)ifc-)i,#iry) <yMy(o-&i& 
1, 2, 3-K>if>hU^-;u i. o i g (8. 0 
1 ^ »J ^;i/) &»b^ f^60ml WHWU r - =J 
U^>4. 14 g (3 2. 3 5U^;b) SiDAfc«£. h 
V7)i#u*&yx)i7Hyi$gMfa>fo8. l 3 g (2 8. 
8 ^ -3~o-cT- ?iTbfeo *^-rraja«T' 

6^^/SfS;$-y:fe^ *5 0mlSOthM>5 0 
5 %7Kif^b-7- h "J C7 AtK^K 50ml, &\, ^T'7K 5 0m 
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1137. 



m mm vo-f;ic-2 o o ; mmm n-*\* 

*>/Bft»xf-;i/= 1 : 2 0 (V/V) ] U 1, 2, 

yHyi. 82g& Bfijfg£ i: LT*# fc„ m p . 4 7. 
5~4 8. 5TC 

1 HNMR 5ppm (CDC 1 3 ) 

h, %mmm) . 

I R (KB r$£) v cm - 1:3116, 

[ffliEft*tt8«] 93NHI 
[*tIE*f*JSgJ&] 0 19 1 

mmmi mm 

WEEPm 

[0191] i 4 f;^i-w;i/*--) 
3^-7-v-;i/2. 4 8g (2 0^';^;!/) Sr^-fb^-f- 

U> (20ml) 1 0 "CJ^TT' h U 7 

;b;frD'*#:y;*;b/ft>®L5l?-,M/3. 28g (205 U^E 

;b) &f&~F u 2»iaB«^«jKS-efc. ygftM^sp 

n-/\dr-9-> (7 5ml) 4nc?±AU ffiffiUfciil 
^ n-'vJf-^im «fttUTtt*£&5. 3 5g£« 

/Ufc*-M. 8sfcfifigWttftiifcUC#fc. mp. 
1 0 6. 0—10 7. 2*0, 1 HNMR 6 p p m (C 
DCI3) : 3. 00 (6H, s, CH3 X 2) , 7. 
32 (2 H, t, J = 7Hz), 7. 4 2 ( 1 H, t, * 

>KU (p-1-^ h^ri/lh^fl^/p 



*J = 7Hz), 7. 68 (2H, d, J = 7Hz)„ 
I R (KB r&) v cm~ 1 : 3 0 2 3, 2 9 4 7, 1 
4 5 1, 1 4 2 6, 1 2 54, 1 2 28, 1 1 54. 
##fflJ15 ^'J (p-tert-7'h^^fl/>/ 
p-h h'qjp^f l/>/t e r t— ?>:frS/:a;i/;K- 

8£gffj)30 (2) "CftfeaKU (p-t:KP»S/^»U> 
/p-tert-yhmfl/» 17. Og^^ 

^x^;i/6 0 m 1 qgflgu rfimtst e r t -7^;u 

8. 3 gRtfmi$mj3VVI*6. 3g^WQU 4B# 

^fe7-feh>8 0ml^^jj:, 7M0 0 0m lift 

aKU (p-tert-^h^^Xf l/Vp-bKO» 
->^,-^U>/p-t e r t --7*h^^;i/^'-;i/^-jr-> 

17. 3 gfeBfesi»gEflfcbT»fe. »e>n 

fc/KUV-CDp- t e r t -^h^r^Ts^l/^^^ 
p-H KP»S/X^-U>^tfiratf p-t e r t-?># 

i->w.&o)mmxmte- 1 hnm 

RIBdBfe^e>il>&l 0:6 5:2 5T'^ofc. WM&titfFf- 
1.^2 1 500 (GPC&: . 
[#^iiE9] 

[fttiEftfft«Si£] «iMft 

msmo^.^ 0238 

[*tlE|*l#J 

[0 2 3 8] tttmi 8 TffiflWHJ**^!**?* h U 



[##M1 20JKUV-] 6. Og 

hU^jc— ;b^.;i/d-w>7A • hu-7;b^D^^>x;i/^*- h o. 3 g 
^Dtfu^^'Un-^^y ^^;i/x-^;i/7-fe-r- h 13. 7g 

J«m2coS3tST'0. 3 0/tm5^> 7>K ^^-X 
©/Ky^\*^->^^tlfc^S^l^P^j®LT 

n-o fc^Kit^T vfi£# l 0 %J&Lfc*BV V\^- > 



1 0] 

mjEmmm&) mam 
miE2mm.B&) 0243 

[0 2 4 3] ±IStf>bi/* Mffl4£J§vvrJH£M2£n 
«JCLTA*->^jaS:tTofc. -tOJSS. 6mJ/c* 



/KU (p-t e r t-^h^rS/Xf l/>/p-t:Ka^->Xf l/>/p-t e 
r t - 



6. Og 
0. 3g 
1 3. 7 g 



->M^ofc. -^g),^ 1 2mJ/cm2g)^ »Z1 ! J-Dfc&&KliBBR*)l&8LtfifeZ.*)* /**-y]&& 
AX'O. 35/im5^> 7>K X^-^ffl<K^ ^^Tfgil^ofc., 
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(5i)int.ci.6 mam ffpmm^ fi tmmmmm 

G 0 3 F 7/033 
H 0 1 L 21/027 



